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PROBLEM TO BE SOLVED: To provide an OFDM modulation and demodulation 
circuit, in which the state of a transmission line can be estimated without adding an 
extra signal to a preamble signal the need for transmitting a request signal 
designating a modulation condition, etc., for every burst is precluded. 
SOLUTION: This circuit is provided with a receiving circuit 40. a circuit 50 
performing fast Fourier transformer on a baseband signal, a circuit 67 extracting 
received data from a plurality of signals of the fast Fourier transform output, a 
modulation component elimination circuit 63 which generates, as a 1st signal, a 
signal obtained by eliminating a modulation component from a plurality of separated 
signals in every frequency of the fast Fourier transform output in the preamble 
section of a received signal, a carrier signal generating circuit 65 which generates, 
as a 2nd signal, a carrier signal representing the amplitude and phase 
characteristics of the transmission line for each frequency from the plurality of 
separated signals for every frequency of the fast Fourier transform output in the 
preamble section of the received signal, and a transmission line characteristic 
estimation circuit 70, which estimates the characteristics of the transmission line 
on the basis of the 1st and 2nd signals and outputs a signal, showing modulation 
conditions that are suitable for the estimated characteristics of the transmission 
line. 
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2001-103032 (P2001-10303^a') 



ft -^Xi- 5^ ^ixl-^ * ix5 Sft 7^- ttif -5 O F D M 
{tlHlS§ i: . 

Hu S5ii5 j« :7 - U 31 la ss A. t, tli ;>3 ^ 5 JD iK^fe 

■t-^^ yrft 2 coft-g-i: L-c^j5fe-f-.5^^ y r« 

y T^t^^^lslSS;iS;£^Lfc» 2 lcS-:5v^ 

K Sri»t:t7t r t ?rit#m -r ^ O F DM«IS|51K, 
i:t> 2lsimti-5ii:3E^J^IS#aft-)5-SrA;^U. A;^L;fe 
tc. 3llftM^O7'-^'*SISL-CUl;^j-r5 0FDM^m 

. WU^^ L«:^-C 163*7— y ai^jft-rSSSi^^ 

-y :3i^^Eissi, 

gmm-^-rory r>://ni:pa-c, tJiiE^iS^-yii^^m 



-r S O F D M^tSIBIslJS. 

ifiiE^p^^l^*IHIKlctt1^ydr•t y Tiiicis*p<D7°y 

SUia*^ yTft^^fig|iIgS(c»i^»9^^5'^*|i]SSas 

mti-r^^ 1 wfS-^^^tlS'^T'y T:>'://Hc:ov^T¥?t 

(4=¥-y y T^t^±fi!c@SSOffi;^)i-S^ 2 rojt:f-%dr^ y 

IS:»:t r t i 1-5 O F D MtSISIsIKo 
[li*3^4] ifi*Jgl OOFDMtg^lHiK»c*iV>-C. 

mrlEM 2 oft-g-O:*:^ $ XttSiH«rf-y=^^ y T&lcti- 

^ L -C tll;tJ-r 5 Igtltt^ HISS t , 

:;>c # $ 3i li}g*i ^ ff ® L r ffi ;f3 f -5 +i llgfigt 0^ i: , 
m 1 roi^^iHiggt . 

Stjism 1 Hugem 2 <om^-t<r>m^^%^W- ur a 
is 
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2 0 6 1 - 1 0 3 0 3 2 (P 2 O 0 1 — 1 O 3 0 3 2 A) 



Srl^'m'i -r 5 O F DMfflgSlHJSS, 

m^Tb^h -t ix k 5 SfS^- Sr:eittJ-r 5 O F D M 

^ttmiissi," " ■ ■ ' ■ " ■ 

fliil8»ci8V>T. 

>- H'^t-^^ vy'r-'u • ww^mLfc#-eS5ji7- y 
^WJfti-*iS*7-yinfeiftisiKi:. ■ 

SfSfS^rory T^y^nzra-e, MEi^i^^-yjcaiife 

«ufElEP^:»l^>*IilK-Si^fifeLfe|g2<Oft*t, MES 



S o F D Mmmmn>, ' • ' 

lf«*^7] • I»*:^5 0^OFDM«i^IE]KlC^3V^-r. 
fJlfEiS-tfe*lal*S(-l4.' yy r >'y>uEra-T?g{t[e)g§*5 

tt. StriEaE|Si*i8^>^*|slK»-li. 1^:7' =¥;Y y TfekiSE^ 
7"y r ^-y/Ht-^'i lftia3twl^'*'lii!S';55 ffi;^ LTcSfS 

z eofs'-i-SrWV y Tft'^i: UTfUffi LSftff ^Sr^R-f 

■■■ • ' ■ ■ 

y i-rJim^tfnm^-t 

tti^mmnmmmimti-ti>m^%:^x(o^y^^ y r 

BfrBE#1^ ^'4 -y -y rts ii^,fp e'ss*s tii;^-t- <& ft ^ ^mis 
y # t Isl^ tii * it 

n 1 b^'jstii^t, ■•- ■ 

M!E¥WlHiis"!i'stti ;6 -f 5 m-^ i\ ttrSiS JE as UJ ;^ -r 
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#^ 2001 — 103032 (P2001 — 103032 A)" 



m 2> O F D M^fiSililK, 

ifi*« lOdf •v y Tft-^^fiS;iaI8SXH:8t*:« 5 roiaiESit 

yrraa$»ti-»EKi. 

=g-■^^7'dp•Y y rii*amRiH]K25itii;^-r-5^t-§-T?l^^^-r-5 

^ 1 Oi^^HiiSi: 7t r *i»?S t-r 5 O F DM« 
[|g3lt:^10l |f3it:^lX»i§»*«5tOOFDMtS5S 

striBgftiHiK, SuSSiSii^-yaiSE^iHiK. ttriasfST' 

BU BEiD^MiUffSf IHISS ^5 ta ;^ -f- 5 -§- % ^-C ^^-!^ ^ ^ 
y T(coV>-C*D^ L=3E--y y TS^tft^i: LTI±J;^)-r^># 
1^y=3f ^ y Tlglii^ftlHlKi:. 

=¥-tyTlHiS^>gt»lHlK<i:, 



y TMi|'I^fPlilSS7JSffi;b1--5{S-§-fl^iE-rs 
^ 1 (73|^»S8S i: ^laitfc r t t -r 5 O F DMig 

[IS*3S 1 1 1 !S*3S 1 F DM^SPlHl8S^C*^V^ 

miESftft-?— =Jf^ y Tit-§-raii^^n-»iiiK*sm;b-fs 

ft-i- w :^ # $ X lilgitl % ff^E -r S ^^ff ^ Ih] K i ^ 
IiS*3^12l 111*^1 roOFDM?SSIS"lHlK»c*5VN 

... 

:^^f ^ y r stcMffiiB 1 <om^ tmz (om^ t <om.^^ 
=§-y-y=¥^ y Ti^Mi^fp!Hiss;4sm;br-5«*-^i^^^5 

m 2 O^^lHlgS t Srl^l-t r i mi: -r-S O F DM« 
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#M 2 0 01 — 103032 (P2001 — 103032 A) 



HilfSlSlgc (^^l^^f D ;i>5 ^ tb^ti. til:*) f -5 ft 

B5ffi'ft-§-¥J^liiKasffi;^r5ft#*ffflE«--»»-:?'4-v' v r 
KMi^fpisiK-i5i±i*-r ■6(t-§-eefe»-t--5« 2 K>i^»[ii8S 

i ^rSSUt 3t r. t ^!f*m t -r 5> O F DM^ISlElKc 

-C. MKft-§-¥*9lBl8Stt««:OA:*(t#»c^H^ixS;^f 

t51E|g^>H-»lil8S««d3;^-r-5ft-i-W:^# $ Xtt!gi|S«rl+ ' 
lElSSi:. 

Kai^fDlHlKjiJai:^^ 5ft^-C^^i-5S 2 ro|^»lHlK - 
[St*^16] ■ l«3S«13il*S«*95(OOFDM^lS 



i: -r -5 O F D M®1[1Ih1^, 
36lelK(ci^l#-r«.i i tic. ^^rlE^r^^c*3^■^^2v^^c^ 

»:t , Mje $ ^^fcei^KK>«p^±75Sf!Iga(^'|yJffi«F»n^:^£e-t• 
i: 4*88: t -r S O F D M«|® iilK. • 
(000 1] ' 

ftT'fflt-'fcH^.ttSSJili^lS^S (OFDM : Orthogonal 
Frequency Division Multiplexing) ' ft •§-4:^aS'^i O 

«)'IC'(S^K^:K«cj5;: C T illft'ft -^-w^P:*-^, >• 

[•0-0 0 2]. 

■ tt. ^03B#£oeSIKS«lcjc£:CTejg^fef4:S:^J?-r-5r 

■i: (c J;- 13 ■7'-'-^eil^cO|l3ajS«4;^::'c(c'r -5 S t 
■# •5,'^/£*?*>; fK)I^SS*^*s^v>^{c«^I^#fiff^. 

jS«%fgjSfkL, ■ei^KS**sav^R!ffc»i^p#flt|&. 

i/>7jf/i>t — V, ^tifTiE<D??^ft:^/iif%±(frf5ii^ 

^f* Sr ^H-r -5 . - iSJtS^Siife-S; i: Pf WtuT V ^ -5 , 
1 0 0 0 3 1 t^jfei u . ^Sbf*aft»c*5v^T:«-fl8*^ 

i«^£«6^iora-cei^^tt-5fl#l4l211 

- A 7 — ^ 5/ h O^fepkiag $ ixfcft-§- B C I4T 9 IbJ 
^(DftiJWt-i-f fe t) . ■entc«!<ft#BD(l)~BD(N 

Hi^tO^^-;^ ■?:nicjgic<ft-^BU(l)~BU 
(N2) il-^rix-eix r# S ~ N-2 S B iFfcit-r -5 ±: 

[0 0 0 4] T-iJs, T(3lE]^(Oft-^l4fill!j^*^?>Sg5S^ 
{c:ifij^»oT3^ft$ix5ft-§-Tfe!3. ± 9 lHliiS<?5ft#«iS 
^^;ei»C5Site^jC|6)*»oTj|&ft$tt5ft-§-^fc5. iS^t? 
^I^^rfT5 4i'&lcil, El 1 5 fc^-f J: 5 »c#^<— ;^ 



- 5 - 



2001-103032 (P2001-103032A) 



(DATA) yiSiaS^nS. 

[0 0 0 51 mW'mm^nmi-i>misi&^(om'iM 

ftiJ-CIl, fii^gSd»bA:^**vfcS:fifi-S-3»sS«lElK3 3 

ot?-<— Kft-^tcX^^ti-^). rrc>--^— K 

3£Ih1K3 2 0(cA;^$tt«. 
[0 0 0 6] €iilSS!|*t4it^lHlK 3 2 01*, 7'y Ti^T' 

K3 2 0 g#^s<*}tLTVN?,|t^fS#i:SfSfS-§-it::S 

10 0 0 71 * fc. feiSIISiltttttjeislSS 3 2 0 
iS®7'i37r^>'WA>^>aM^7*V5' KSt/fCNR (Carr 
ier to Noise Ratio) ^H-^f^, #t>*Vfcji 

[0 0 0 81 Z(Dm-C\-i^ aH^T'V'S' KS.O«CNR»C 

3£lsISS3 2 0»4, ft;tL*:->V7j?/WV— fS.U'^P^fll 
3»fc:*rjE£:-r«)©JI!?fS-^tr®JE£:^l^lHl8S3 0 0 icAti-T 
-So ■e:^^i|^t4it:^lHiK3 2 ol±|^^^csm^t^ 

«@K3 4 OJCttl;^j-r5, 

[0 0 0 9] ^a.-i^^'^^MfSlHlKa 4 01*. ■£k5I^K# 
tt«l^lHlK3 2 0*^^A;'3$ix5=^^ y Tft-i-^^v^r 
SWf«-^%«Il-r-5, ^&{tffi!|-CI4, iS^tS^P[HIK 3 0 0 

[0 0 10] ±u^^^mn. nkff^xmi^^Tjk^ixx^^ 

C S 9 4-6 4 J , 
[0011] 

[0 0 12] x-f v'^'-'^«itlii^t-cffi^^bi^ 



[0 0 131 t¥5i5©®jc£;^fi*^**a-r5fc«) 

T'y T>'7'/i'ft-^t LTffiVN;5£.^*Sfe5o i*o-C. O 

[0 0 14] r<Dip{c^^7'i:/yT>7'>'Ht-^^»A 
V- ;^ X A (do V ^ -c »4BtP^ ffiiS <o 7" y T > ::^/i"ft -S-^liD ;t 

[0 0 15] *fc, S5S^£^ii*-i»:^*5— 

[0 0 16] OFDM^miaiHlSStCioV^-C, 
y TJt5^^lC^ffi$ix^0FDMO7'y T^://^ 

^ig/i pg •? ^i£'> $ -a: ^ r t ^ i 6*) i -r 

[0017] 

ujyy r>y-'i'fs^;6«'>'i< i 'b2IHlla^^-5ii:5E;ilS^ls 
#S^-§-^A;^j A;^iUfcft^a^b^ix{c:-^*tLSS 
^t•x-^'?rSII±5■r-5 0FDM^SlIH]^l::*5V^-C. 

i:, HiJiaSfSlsl?S J4»bm:^$ix 5 '<-;^^^:^Kft 

3$7-y ^^i^iHiggi:, BfriE?i5if7-y 3.^^iE]SSA'f> 

T>:/yuEWT% t(rfa^ji7-y3i|E!^iH]K;!i»e>ta;^$ 
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!^^2 0 0 1 - 1 O 3 O 3 2 (P2001-103032A) 



{1 b # St ^ ic *rr •& e j^ss <^ }g*ii#t4s u'ffits !}# 
I o 0 i 8 1 1 ^Di^i^i^^iHiKiismm 

[0 0 1 9 ] T>7';HE:r^(0{t-§-;45jgStm®«t>|!E 

tfiiE^ 1 <^m^^^y=¥V yrrojsift?s&k^yt{ii-r^) 

[0 0 2 0J iSo-c, B#^^^TfE*P<^7'yT^':/yKi 

1^— rogEjairoT'y T>'>^-'U(S-^aSiJ^jS< t 2 
M^tOT*— L-Cffi^-f -5 O F DM^^ISlHlKlc 

y 3:iEm-r«>^ai7-y =c^»iHiKi:, fiiEiSjS^-y 



it$+4&u={a*i!Rft±<Sr^-r^^ y T\n'^^n2<r>is%t u 

K*5^fi£Lfcf^2^0^S#i:^iS^V^T, eJ^IKw^^fi* 

t) rrjE<7???F-§-ft:^J5.t;<-»AK/Hx— b <^/>/i< t 1 o 

;^-r 5 (t-i-iitie-o T^:t Lfc^p^#-f i^m^f^wT^- 
1 0-b 2 1 ] 1**^2 -eii; If 1 i mmc^^m^m 

)S;SS3i iilKiiliufBe j|IK#i4}i5£iHlf§f *s Its 5 ft # 
lo b 2 2]'--)4 "3 ■ ?9jR^2-T?{igft{l!jr^tliLfce 

^ t 'S^*^(D3J5:^»c:|S:i-t 6m-^ (c li.- Sifi^ i: t^^m t 
<0 K -C^H;^^ ^ Jtk-r -5 7t «) CO ^*:{t 4r iEjI^-r S i£l> 

:^ 3 ■Jfjii^ i (DO F DM«Misia§(ciJV^r, MIE^ 
llfife:J^I^*islKiili-y-:/^-v^ y rSt^liEfeiWT'y r^-y 

1 <Dft-^*^i^<^5 7'y T^'^>'^^^ov•^r¥^fft:•r^. 
• yTft-§-^^liISSSroai;^-r5l|2K)f9#4r:JlrYyTfS# 
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[0 0 2 4] tJEoT. Pl«8^K<0fc*J-iK^I?'t^^ 
tc/^^co^E^Jtr-t 5o i«*«4(i. ffi*^l<730FD 
-Cffi;^i-^ili|'l§t»lslKi. mifBlg*itfa^0Kjlst±i;'3-r 

^i^:/^^ y rjii|'I^fDi5]i^*s[±l;^i--5{t-§--ei^»-rs 
H 1 ro|^^[5j2Si:. HulEU 1 oft-^ t Mfe« 2 c^ft-e- 1 

E 8S ^ s tii -r S ft -i- o ^ic # $ X li tStl ^ f^ ^ L -r HJ :^ -r 

ffi^r-i^|ir5S2ro|^S[[HlSgi:, BiTlEm 1 Ol^^IelSS 

[0 0 2 5] it*^4T?«, ig*Itt^lEl]IS«if6Mffl<^fh 
P^^^ y T!l>l'I*S?PlHlKl4BfJiSiSililff^0S§3!)St±l;b-r -5 

[0 0 2 6] *B^H-^lH]SS«*6*i-tt«^^S£fc-5v^ 
W:-^fi-»Jc: J: *} ttrlEf-T'^^ y Trail^^tf»lHlK*stil 

■dimt)-t^m^%:±X<01^:f^^ V TicoVN-CiD^ 

f D iHl K jjs W ;/3 -r it ■§• T' 1^ ^ 1- 5 , 

[0 0 2 7] Sfg«^-:¥-tyTft#-F^M^^ti- 
^m^aa^SE^ 1 (Oft-^i: tSffiS 2 Wft-i-i: (0|l:»Sr^^- 
^L-Ctb;^|-rSc ^Slff^lHlSSli. HulSgftftfl— =3s^-r 



wimmmni^^mitiiti-r:biB^^^x<o^y^-r 

2.. ^8S»WfS#5fefiS;!sI8S«:. Mffi^ 1 ©l^»lHlK*Sfcll 
[0 0 2 8] f**:*5l±. 1^— <0|t*pcD7°y T^T^/Wt 

Kft^Jc^l^L, 7°y rV'T'ywEK-e-^rco 
T/W • ^•'^ WU^lfeLfcm-CSSjt^-yai^lfe^Siftjg 

LtLit-^^mzcom-^i: vx±f&-ri>mm^:$^m^^^ 

[0 0 2 9] If 5 T-«, §:ftlHlKl4il^9^jK«OS 

«-§-£OSi«^yy r>-:?'/H2:raro;?^l^*-f -So ^5$^- 

[0 0 3 0] $ 3fISfiE^>|^*|slKttSft«-S-©7' 

m^vt:im-^^m2(om^tLx±^-ri,, 

[00 3 1] iJ|*«6 14, «l«SJ5lft»05S«ft-§-^-<- 

Kft-^ic^jfeu. T'y r>'P^/nsrB^T--trci^-;^ 
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i^^2 0 0 1 - 1 0 3 0 3 2 (P2001-103032A) 



tiii-^^iiM'r—'S'mmmmi:. ^mm^coyvriyy^i^ 

l^$i^fc{t-§-(i:MLTi^ii5ai:7- y 

jS*i^3i:7- yziL^gi[5]Ki:. tusEiSiiJii^- y ^^JfeE 

10 0 3 2] m*^6-Cli. iS*3^5 tl^^tC^iSISSilt 

St^^-U/c^li^^-eill^t^f^tOT^-;? SrSEP-rS-.- 
tO 0 3 31 m^my—v ='^^m^f&\t^ mum 

[0 0 3 4] 18*35 7 iS3ft^5<DOFDM«Plsl8S 

§:{S(siss35stii;^i-rsfiiE^ 1 (Dit ^■ ^ w-mit-T ^y ■< 

•r6frlE^2coff^%^-t y LTfiJffl LS^tft 

[0 0 3 51 fiJft:^7f T'y T>-y/HZra-CH:. §: 



[0 0 3 6] ffj}t3^8l4. S83jt^5O0FDMOT|5]SS 

y T*igii^?D[Hi8Si: V mm'S-^y^^ y r 
^l^;®?olIl^s;4sti);^)■r6ft■§■s^ffIfs^■!^^#^ y rmm 

^ b5 bS 111 S§ o tt aM L -c ta ;^ 1- iS 

;t)-r5lt-^S:7° y T >:?'/HEFd3-e*DS-r'5^ll^?DlHlSS 
lElSg.!:,. ffilE^l <Dim^lE]8S345Ui;^-r5{t'^i:^2<^l^ 

[0 0 3 7] it*:^8r-ii, m.m^w-mm\t^ mwm2 

;^-r5c «-!J-^=3f^yTJS*ii^?DlHl!SH:. tSfElStiH-^ 

m^*^mt!-r^'it^-^±x(o'fy^^ y t(cov^-c*d^ 

[0 0 3 8] *fc, ^il^H-^ESSlittlB-y-y^-Y y TF^ 

ov^T^lD»-r^>„ ^ 1 (o^,i£iEiKfi, g^^fE=s-1^:^4-^ y 

lH^f P isl?§ *5 tij ;fj -f ?> -f S . 

[0 0 3 9] 5F*9lHlKiatljEM 1 <0(§-^Sr¥*D 
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I ■' ' 

«I$IB2 0 0 1 - 1 0 3 0 3 2 ( P 2 0 0 1 - 1 0 3 0 3 2 A) 



I 0 0 4 0 J IB 2 ©|^tS|5|8Sli, t(ffBPIIiNS!fPlHlK««Ul 

s^isiKic*5VNT, HtifssmiEigs. t«FiESji7-y 

ESS. «ufSSfS7'-^'affllH]K3t0ffiE^P^^>l^*lHl 

v^lfe-o^m-^^il^L-CttiPti-rSi: t tic. ^coiSS^i^^ 
5#-i^-^=¥-*' y T^tli^falHlKi:. SiTiaJiiUfi-miHlK^^ 

v^TAD^i-^,#f-:/:^^yT*gl^i^fPlpIKi, Sf^f^=&i^ 

[0 0 4 1] i«*^9fli, a*^c<7^g^t^;6S^ifc)oTV^ 
■57t«). Bfrl5§:miE]SS. stIIEii5iS7-y 31^^15188, M 

iS*:^ 1 <odi--r y r{t#±fi)clHlSSXIlif*^5 0Hu!E3NI 
II, fiJitJSl £Odr-y y Tit -^-rtfifclslKXIili^rJS 5 <73fu 

-So lS«fS»1-»lHlgSH:s tuiEjtt!?-lJRlEli§;6stb;^)-r'£.ft-i- 

y r^cov^Tao#L^^ y TSftit^i i.xmt)-r 

ffg[lH]SS*5m;^j-r5ft-§-^A;^ t. s:v^(;:^^i-5i^y 



t)-y^=¥-r y rtcov^-r»p®-r^o m i roi^^EgSii, ttj 
^y'^^ y rS"i'iii®fDiHiK«ii±i;^-r-5ft-g-ci^»i-5, 

[0 0 4 3] lf*:^l Ol-i. fi*:^lX(l5t*^5O0 
FDM«PlHlS§^w*3^^T, MIESftlElSS, StlBS«i$7- 

it*^ 5 cotufE$iWI^*lE]SS^^;h,-?:'ix^*ISi9:it -Sit 

fcW?E^2©^^Sr«3SA;^)L> y TttJcA 

i:. tt}fs.mwmm%^w^m^tiiti-tzm-^i:±x(o^y 

^^VTiZ^i^^Ximx^^^VT^itm-^tLXtiitl-t 

10 0 4 4] fi^^ 1 0 m^<o^{tmA^mi:>':> X 
\'^i>1tit>. StrffiSfSEIK. S5IEA3t7— ym^lftlHjgS. 

HufSSItT'— ^'ttti5lH]!SS.t>'HusESI^fig^|^*lElSSafet/ 
1 rodf- ^ y Tlt-^^^lilffiXliif 5 roflfE 

;^?L. 'irD-y^^VTmi^XM^^(7:)±^:^Xitm«lM^ 

T^JP^ U^-^ y LTt±i;^-r5, y 

{f-e-S: A:^J 2v^{c^®-i-s-»^:?'=3e-r yrroft-ig-lgiti 

[0 0 4 5] *7t. mmnw-\sis§i-im3S.'fy^^ vrm 

fSK^mwmm^^ miw.'S-'^y^^vTmm'^ 
^^9&r^tii:fj-r^m-^i:mi£.^-^y^^ v ymmmam 

[0 0 4 6] n^^^mi Itt, sf*^iroOFDM«ISlHl 
SgjC*3V>T> iJiaSltlHlK, mIISiSj$7-y ai^^ia 
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• ^^-2 00 1-103032 (P2001-103032A) 



AtiLJ-^'^y^^ y 7'fe^clgllll7!>^:*:#v^:&©{t■g■S^^l 
1 o{S-i-^A;'3 y rate, m 

is-i— yTft-i-KS^^fh^iHissi:. Mfasftm#- ■ 
^+ y-7^{t#p^ii^^^^isiK;4sm';^-rs{t#o:^# $ X 

(0 0 4 7i ffi*^i i-ria. m^<r)^iB^i>imi^'ox 

rS(cMitrI*5:*:#VN;^com-**r^S?LT:ttl;^i-S tit. 

[0 0 4 8 ] 5itRiHi!Si*;. mise.^m^^m^'^^timt) 

-§-<o:^#$3t)4ig*i^ttaL-r5.o ^-^y^^v Ymm^ 
7^4^ y T^c•ov^-c^D»•r^.o m2o?i^^iHissi4. mm 

10 0 4 9] iS*3t 1 2»:i, it^^S 1 (DOFDM^PIhI 

gstc:*3VNTs tniasmiEiss. -ttiiEiSjg^-y ic^jftiE] 



•i- i ^ 2 jS lags i ^19: t t -r ■6. 
(0 0 5 0] fi*^i 2T?I4, ^IS;(73S:ftm;iS{S*:>oT 

v>s:fe.«); Bfr?ESftie)K, ttrtB;^ji7-y rc^^isigs. 

«r IB^JS: © 8S ^ H- » 0 K as ta :^ -r 5 fS «r ± T © 1*- ^ df^ 

vy r»wov^-^^2)Dll-rs, |g 2 oisftj?iHiKi4> miS'S-f- 

y T|gl|>l^fPlHlSS>45Ui;^,-^5{t^:S.g{fgE^H}-:/di. 

[0 0-5 1] fS*^l 3li. !e*:^5roo'FDMffiIBlHl 

iiS£^J'fcJtiijiCTlil:;'3-r-5ltlSrojl®|pl*Si:, Wl^W- 
njmiSi)itiit)-i-^m^t. MEjUSmKas tii;^-r 

[ 0 0 5 2 ] 1 3 -Cli. «3S:(r)Sftm-i)S#>Por 

ESS,- iisiHiK, n^jtmiEiss, mmnn^mRv^mmi 

i^fPlHl8St.-5-n-^ett«»^»tT3r>5, ■fS-§-SF*aisIKl*, 
[0 0 5 3] St**l 4 if 1 3 <00 F DM^Ii 

DMa!^IH]lKlci3^^T. tijfegftiHisg, BfifEii5i$7-^y 
tic. MKeiSKI^ttitJtlHiJSJc. «(riB«»o$t^K5* 
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^#PI2 0 0 1 - 1 0 3 0 3 2 (P2001-103032A) 



I 0 0 5 4 1 fS*:^ 1 5 -ej^. n^<DS:mmii^mt><:>X 

mum^'htti^*n^mf^\ix^^o -ft-^^itRnissti. 
tu f5^s^(^^M^^p iHi s§ ^ ti^^n tn ;^ -r 5 lilSc^ft-^ 

[0 0 5 51 6{^. if3*t:^lXt^if*:^5cOO 

r^tB^(c^^i-:5^ 1 (ommcm ^^x btitz^mm^ 
mid,^mmmcmm't^fS2<omm:i9i9^xh 

[0 0 5 61 6-ei:i. Ji^^tL/cSillSSco^tt 

7f^'t^mLt^B^^^^^m'^mmc^n^f\.x\^^. ^ 
m^^^^-::>xmt't^t. '^mm(D^m^Wh^<\:i 
[0 0 5 71 m^'r^m^<ofi[\:i^m^i$,^w\'ix^ ^ 

7{1. f»*^lXI:3:ft*:ig5cOOFDMffiI^lE]S§ 



it^$n/ceigSS(Oi|^tt;iit(jlEq^Pp^®^rt(c>ItB^ 

[0 0 5 81 ^mm^x'^ti^m(D^m^\^^^(o^t. 

[0 0 5 91 

F DM^miilHlKcO 1 -D(DMM<DW^mc^^^xm 1 ---ii 
[0 0 6 01 iai(^wO?gfi|C0OFDM^mii®Kt^« 

fc^o ia4lie3ll5SfO#i±i:^p^#^(^:)^;s: (i) 

m^i^t(DMJt^ (2) ^^-r^ii^j^^^-^- htffcSo 

[0 0 6 1 1 rco?f^«gT*(^. m:^miRXfn^m2<D§: 

tttt;^lElKl^. -^iX-etbSltlHlK4 0, FFTlEljS5 
0, ^»H-§-^ai[HlK6 7, ^li^^^-l^^lElSS 6 3 , n 
— ^-^j:^ :7 ^ 6 5 RXf&m^^^m^^^ 7 O (cMiJ? 

I FFTIE1K2 OS:ZJ^3^miE]K3 Otcm^^o 

[0 0 6 21 ^fc. nJitm^tDmmnnm^, ^^y^ 

2, ^l^r/^^f.'t y rlgiH^folp]5§7 4, y rP^ 

SI^>ti-©lHlK7 3, ^^il|ff-^|HlS§7 5, #1^y^^yT 
*iB3S^fDlaIK7 6, l^»[ElK7 7, Sfift-g--:^-^ yr 

ft#Pp1ll:9^fi-SLlEl5S8 3, ^||ft^lH]5§8 4, #1^7'=¥ 

^ y rmmmu^m s 5 , ^.^inijzs s e Rxj^^mmwn 
-§-^^iH]s§8 7(c*fjj:;i-^, 

[0 0 6 31 :i(Omxn. Ell t;i^-rOFDM^«8^[Hl 

SS^ffi;t 5illtffi^;55IIl 3 {C:^^ J: 9 /.^ffi^oo F DM 

ftlFBl 0 iXt^gftSPl 0 2;d^^ifco-CVN5p mU. ± 

^\BimtT^^Bttmm:i^j:^x\^^^m'B'^j:t*n. m 
1 fc^f J: 5 ?ij§m«fp 1 0 i&i>'§miH5 10 2 ^mmm 
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4^51200 1-1 0 30 3 2 (P2001-103032A) 



[0 0 6 4] mS tC*5V>Xx y U^M.Z7 yi-—^ y V(0% 
iXtCiSi < B D (1) B D (Nl) yt^fl^fl 1 # @ 
— ;^ Y-r^^y). •?:tL(cjBE<m#BU(i)-BU(N2)l^-^ 

[0 0 6 51 /.^*5, T O [Hli»CO{t-^|iSJft^d*bii«ffi 

^fl^in 1 O F DMv^^-Tj^/UO^gS Sr*-f 5 200^7* y 
r ^'T/zt-P RE;6v' ^ OF DMV^-^yUtCtj/coTiSJK 

/U P R E 1^ 1^— COft -i-T- fc 5 o 

[o 0 6'6l'^ a:&]0D:/y r ^^:/>'^(-ov>T(^^ 

re. rttbe^T^'y T>'>^>'l^PREkjgcV^T> b tc 

t^;^— K-r V ^ —^^/U-G I ^ D A T A ^ -e«J5fe ^ 

n'5 0FDMi/V7jf>^W755^t:J5ILmtL5o 1 ^#^-r . 
^^V il^^fai 1 0 1 tCl^aiiC^llIelK 1 0, I FFTIhI 
?S2 0St^ii{tIeiK3 0;dS{li:boTV^So oSI^^^MIhISS 

:;^t-ao ig/j^^piHissi oj'i«^>:^^ii*#-ckp*f'5 

-[6 0 6 7-l «^Jxtf. ^SS*S:-i: UTB P'SKr QP S 
K, 16QAM, 6 4QAM^^51tR-r^ 

[0 0 6 8] r <o0»j-ej:i. JSjcSaSWlElK l O l:3:S^t«H5 1 
■ [0 0 6 9] S;t;^I^[E]SSi oi?^l^^ti.fc{t-8-i^. i 

F FT[eISS2 0{CA;tJ$tL. iJ?'7-!;:x^j^$tl^o I 

f>t|h]K2 o-ei£7-y in^jft^ttfcit^i^. T^miH] 

SStci^^t^tb^o -:*r. S^tasi 0 2 Jc:i^sm[E]SS4 
0, FFTlElSSO. ^^SE(HlK6 O&t/eiSKIt'ttitJ^ 
EIK? 0 3^)5<gh)o-CV^5o 



TS{tlHlSS4 0;!i^5>ffi;tlStb^>o SfSlHlK4 0l:i 

co«iil>&i£-ro gmiH]K4 0;^l^^bth5;^^?i^5-<~;^/'^> 
Kft-^l:i. F FTlElXSS 0T:7-y zn^ta^tLfc^. 

ffiisisse o-e^iR^n. s«x-iJ'^ UTa3:^i$n5o 
[0 0 7 11 «i5K(HiK6 ofciii, s/PEiKe 1, as 

lElSS6 2, ^I^^5^^*[El3S6 3, P/SIPIK6 4, n 
-/N';:^P^><>'U:^.6 5. P/ 5 088 6 6. ^I^ff-i-^tiSIs] 
IRXIF/SmnS ^^tmt>oX\i^^o S/PlEllS 

y TMt%^ F F TPSS 5 0 t^hXti y T 

•[0 0 7 21 S/P[E]5§6 l";^^btti:J^$tu^i^y:a^^ y 
TSO^N^^ V/Uft-^l^, @MlH}K6 2fi.T>*^1^^5^l^^ 
lElK6 3(::A;^^ti^o ^Tc> iiSleJSS 6' 2 

^ jv^ 6 5 ;i**yttl;^^tt^=^-y y Tit^SG 

3^ffiv^xf-y^r-t y rstcii^^^K-r^p '* 

[0 0 7 31 o-/n*;^:7:Y'>'^^ 6 5 ;&»blU:^^$*x5^-y 

y rm-^s'G 3'oP#r^3in^««-r'5^cJ6(c, ajiiHiss 

6 2 7)5ilt?oTV^^o ^Iim-^^tl3Ii]SS6 7-C^iK$tt 

/c/>'7 wwt-i-s G 4 lis p/ s ia^S'e 8*X>>'^ • 
II. S:{Ht ^1- y r >^ i/^w PRE ti^^ti ^mrsxsy 

li^^ t'fc^t^ S G 2 ^"itfiJct'^o Jrft^WlCllr ^f^^^ 

>upRE<hi^i:m*) ^^v^Ti^y^'V y To^^j'Stc 
[0 0 7 41 r ^^m^r<D nmn (o^zf^ ^ y r 

•CO^^^* d (n)X^L. §:{t{t#-efo^ SG 1 i #@ 

>^y r>'y/U'On#g(D'y-y^Y y to^^j^sg 2 (i. 

S G 2 (i, n) = ( S G 1 (i, n) • d (n)*) / | d (n) I 2 

i = 1-- 2, 
n = 1 --N, 

N : SfSU:rcOFDMm#Oi^:/=^^ y TISC, 
* : 

^I1^5^l^^*ls]K6 3;i5ffi;^-r5ft-^SG 2 11. P/S 
lH]K6 4 25:Utcr-/^*;^:7^/Ui$' 6 5 \ZAt)^tl^o 
[0 0 7 51 o — :7 ^ /U^ 6 5 II. ff-g- S G 2 Id^ 

5c uracil. ga]lciati5:7'y r>://u^ 2#@(::a 
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#^2 0 0 1 -1 0 3 0 3 2 (P 2 0 0 1 - 1 O 3 0 3,2 A) 



ix5 n # @ coi^:^:^^ y r(o^^^^ s g 3 (n) t^iiSfeS; 

[0 0 7 6] 

SG3(n)= (SG2 (l,n) + SG 2 (2,n)) /2. 
{0 L. n = 1 --N 

n-/<;7.:7^>ri.^ 6 5 ;6^btii;^$tL^^t-§'SG 3 ^ 

y Tm# s G 3 i^»3«iR(?5fc«>*c^iaft#:g^ai[EiK e 

7fcR7ijD$n^o =3e-^ yrm#SG3l:iP/slHl 

[0 0 7 7] p/s Esse 4(1. i^y^r^ yr Steffi: 

^ o TB$^?ijT-afe Ayff y r /wt* s g 5 tci^^r 
mm^. p/siEiKe 6{'±*>^>^ y rfe(c^435:L 
-CV^SNjffi<OM?^J^S■^S G 3 Sr^<^ wu • ^xy r/^^Jft 

J: o-rPt^?ij-e3ifeAy/ci/ y r/i^ft-g- s g 6 (c^j^-r 

1±it^[ElSS7 OtC^JDD^tL^o 
[0 0 7 8] e5l&K4#tttt3£lHlK 7 0 (1. J: 5 

Sft{t-^o:7^ y T ^^:/yU'i£r^o^^;ei=^ ib ^ tiTtm-i- 
SGs, sG6(^£-5v^rea^Kco1^^±^^i^t. jt^e 

jis/pipij^7 1. ii*in-»iEiss7 2, 1^:/^•tyrp^ 

il^^tf»lHlj^S7 3, #i?-y^:^^y TtgtI^?Pll]K7 4, 
^IS8f+»lHlK7 5, «"i^>^^^y TtSHJ»foIi]K7 6, 
l^.^lElSS7 7, S/PIh3S§8 1, Sftft-i~^-V y Tft 
-i-P^M^i+^lHlKS 3. ^MH-^lH]K8 4, 

y T^Hi^foiiiK 8 5 , ^»iH]K 8 6 Rxj^mmumm^- 

4^Ie]3S8 7;i5{^^:?oTV^5o 
[0 0 7 9] S/P|p]SS7 l^t/8 1 Jl, ^ix^*ixv-y 

IeISg7 0C0F^gi5-C{i. y Tti^^ifeOffif 

[IS 11 



N-1 

2110(11)1 -|C(n+l)|| 



2 I C(n) I 
N 

2 I C{n)| 

p= 2 k""" " • • • (2) 

. 2 2|S(ii,i) -C(ii)| 
1=1 n=l 

C(n) : n#0m7*tvy7fc5tt-rS*tyre^(SG3)CD^d 

[0 0 8 0] «-1^:/:¥-^yTigtl^fPlHlK7 4ll. ^tl 
tf-»lElSS7 2;iSffi;^?-r5^-y y Tm-^0{g*l§r^-C01^ 

y TPaii5>ft»iEiss7 3ti. m*iff»iHiK7 

o c (n) (omi^m t c (n+i) t (oi&nm t on^^s: tfai 
[0 0 8 1 ] ^@isff-^[Ei^7 st-i. i^y^-^ y rr^^^ 

f+^lEl^ 7 3 ;5S^«>yti^>^:3r-^ y Tfeco||^5^t^:;^c# $X 

5VM^zi^trff^t-5o rti(l. (I c 

(n) I - I C{n+1) I) ^fcffi^-r 
5o =fr1^::^=¥ir y rt@^^fPlE]2S7 6 11, ^SUtf^IilSS 

7 5 t^^ti't^^mm.^i^xto'^':/^^ y T^c:ov^TiD 

[0 0 8 2] i^^EK 7 7 #-9- y ri=egi«g?p 
iHlK 7 6 2J5fctS;^1-5^t■§-<^ffiSr#1^>^:^r-V' y TfiiHi^fp 
IEI3S7 4;6Si±.;f,-f-^ft-^<;5^X'^^-^^^ tul5 

Sft{t-^-:¥^yr{t^raii^5^ff^iHiK8 3«i. s/p 

S (n, i) ^ C (n) t cOM^^^tf^-r 5 :i i: Jc+g^-T 5o 
[0 0 8 3] ISMtfSlHJK8 4ll. 5ftfi-i~^^yr 

5 V > (llgti ^ * ii!) 5 i^) (cjfe^ffij^ II - ^ §rfT 
5o r.iXll. tulB^(2)St<7)^5'ec^ (S (n,i)-C(n)) 

[0 0 8 4] #1^>^:^f^ y T^||}^fPlE]K8 5 11. 
t<-©lH]K8 4 75ittS;^?•r'5m#4r:^T^^i^:/:3^-\- y Ttco 
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2 001-103032 (P2001-103032A) 



\ V Tt^&mom^ 8 5 i>-mti-r^m^<om-c^^-r 
-r^. - • 

[0 0 8 5] BtIfE^(l)itO^^ T^iPSa^rofit f 
:*c#v>r asXT^v--;/ K*5::k:#v^t i5rS?feU, 
giliam (2) iCro CNR UlSOffl p i^^^ ^ t \±C 

tii;^)i-?)fli: f RXj^mn^SS 8 '6 'A5a3;6l-s«:p life^"^ 
lo o is' 6 1 mm'.^i-i. ^m^^mf. p t^m^wt 

Olt»*s^t@"»J»«^4j|feliIK'8' 7 brtlf|5>'-^ y (RO 

M) \z.*^Wif\.X\^^<r>-(i. 'z.(D^W\m'r-r-Y\z.^ 

(PER (Packet Error Rate) =1 e — 1 ) (Of^lJlt^ 

[0 0 8 7] l§l4(7^^!^®^^P'f•■t-^(c^ov^rl4, 

•gg^A; C. E. GtcE^^LTfc?)'; ^ix-eHiO^^cJC 
^Sil^fe{4=i: >-c2E!S;^^ (^P^ttigc) S.tjjW;§-{k;^*5 

-TiSl^ (p. f) *5®«AlcM-r-5^-g-tciiB PSKO 

^fs:^^s:uf (■R-= rX2) ©!f?-s-{tjp^ais? t. Mis' ' 

(p. f) A5^^cicM-r?)ii'g-f-l*QP s KcD^fi:^ 
^S.t>- (R=i/2) roW#il:*?riSSiC!. MS (p. 
f ) j5>^*SElc:Jl-r-5»lS-(-li 1 6 QAMW^Ilr^^S. 

(R=lX2) roi!?F#<b*^51fi^L, p!m (p. f)' 
-s^ffl^G fcjg-r 5 (i 1 6 Q AM<O^SI*5t&tJ« 

(R=3/4) (^f5-i-^t;*SriS5i-r2>, 

[0 0 8 81 SfoT. aEll©J^9{t-^3fe^RlHlK8 7«:, «| 

^LyteiiiKroi$<±*«-t"M« (p. f) *sm-rsfi« 

G 7 i: LTlll;^!-^^, 11 4 JC*-r^I^©Jffll^ 

LTffi« (p. f) roJB-r51B«7)S!»^-t-i1i«tc^Wi 

[0 0 8 91 u*»L, ejgKro!|*ttas-^6<j(c^fbL-c 



/^^Y- ^^fflv^rv^^,, Els =&#fiBi-5i:. ro^p^j 

: [0'0.9 0] El5<0^|^$iW^-v- h5rffiVN^,li-g-(Ci 
li,' fii£LfceillSS(Oi|#tt^S-rMS (p. f) 

,roit%+±*551&^bUT<^S (p. f) <^JR-r5^^*i®«G 

-^7l>— -t.<?3y ^V— i..ro? -^ft^nrox7W— A (x, 
■yJiS^. y >'x) tcoV>Tlii:"4'te^^F{-i$«i-5^ 

r bnfc®«Grolfe{+«:5Sffli- ■5.- ^ur, iK< (y- 

x) y u-A(cow^Tii'*'rais*SFKSftsi-r-5®«E, 

'lo O 9 1 1 life; •e3l&^<^#t4iS5Scll$it>'iai« 

(p, f) cojss-f s'ffi^:a5ffl^EA-b'p'rafs«Fic®^ 

5 X y U--^tC-oV^TI44'H®®F (C^g 

fiJb ^T53ix)t«^EO^{4='«riiM-t^.<, ^LX, ii5E< 
(y -x) :7 V— A(t-DV^T«if P^ffitgFtcg^^f-S^ 

T e>tb5t«S«Gro^#%®ffl-r^;— 

[oo92] rroj:5 ti^iJ^i-st; 4'F^^^ri4^!^ 
#II^S.I>*??¥{t:^4r^i:-5 0liy 7 Atd i UltctJ 

v>. /iis, @ 1 <0M-ei*e3iKii#t4'jt3eiHiK t o asaiti? 

«)<OS*fS-S-i: LT. e3glK1#1±«ISlEl8S7 O^SjieiL 
[o 6 9 3l *fc, 0 5tC^N-f^SII*iJffll'?"-V- hrort^ 

*5, t^IE^(l)^^tO'^(2)^(7>f^^^p•J{c, ijjic^-rm 

(3) (4) S;* ffl V t V \ 

[|»2l 
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0 0 1 - 1 0 3 0 3 2 (P 2 0 O 1 - 1 0 3 0 3^ A) 



f = 



P = 



2||C(n)r - I C(n+l)|2| 

n=l 

R 



2 I C(n)|2 
11=1 

N , 
2 I C(n) r 

B=l 



2 N 

2 2|S(n,i) -C(n)j2 
1=1 n=l 



(3) 



(4) 



C(n) : n^S(OV^^V7{zMt^W)7m^{^Q2)(DSi» 



tSBam(3)^RT>*S(4)^{c:^/ti;-r5J:5(cA:^fS-§- 

[0 0 941 (^2 0||J6(?5?i?^) *5l?goO F DM^ 

8, if*^i e^TJ^ft^iili 7{c*i-/^;-r^, Eieiizo 
lil7(^rcD?p^«gog7l^Kl*ti*i:^lHisgf^«^^^-f 
^jTffeSo l2l6^lt;?la7(c:^ov^T. mi<om^(Dwmt 

TV^5 0FDM^t#^D:7;^— htCoV^T'blllS tm 

[0 0 9 5] z(Dmmx*\'±. m^m5Rxj^n^me<DS: 

KJ^^ ■?:n-^*ttS:ftlHlK4 0 B, n— /n*:^ >^^/Wi^ 4 

5, FFTiE]s§5o, ^mm^mt^m^e 7 . ^m^^ 

m^^^ 6 3 RV^<Bm^Wi±m'^lBl^ 7 0 B 

FFTIEISS2 0RXfmm\B\^3 0{:iMJt^-r^o 
[0 0 9 61 ^fc. if5ft:^8<Otgr|iIff^lElSg, 

•^ix^*tttgtlf+»iElK7 2. #l^y:^-^yrlitl 

^fDiH]K7 4, 1^^=¥^yTrall^^tt3^lHI^S7 3. mm 

ffS[H!fS7 5, ^f-y^^^-y y T*ili^?DlH]Si7 6, 1^© 
lElK7 7, 5piUls]5S9 2, ffi@Is]K9 1, M^^fi-^lHlSS 



9 3. KSIti-^IelK9 4. KMmD[E]K9 5, ^»IhIK 
8 6 ^t>*^Ii©J Wt-^^^lHlK 8 7{cm-r'5o 

[0 0 9 7] ^e^^m-r^t. z(DOFDM^mm^ 
mm^ 10 1 (om^atm 1 1 1^— -x^fe^o SftJFR 102 

\zn.^mm^40B, n— /N-;7.:7^/V^ 4 5, FFT 
iHlKSO, ^i&mme 0RXf&m^il^^m^mi&7 OB 

[0 0 9 8] e33^K?^)*femS^<^LTA;^?Si^'5^S■§-|^. 
S{H[e]K4 OBT-Sft^tt^o §ftlE]5S4 OBIl. gfS 

Sit L ^c{H-^co:7" y T^y/umm t '^tii^^cD^m t ^ 

«-^4rft"^SG 8 ^ LTe5SSS»tt«l^lHlK7 0 B(ctB 
[0 0 9 9] S{tlH]K4 0 B;65ta;^1--5-<— Kit 

•^1^. :/y T>'://^EK^cov^T^i^— 4 

5*iloTFFTlElK5 OtslRliD^ttx y T :/yW£Jl 

— ^^^'^v K{t-^(^. F FT[HlK5 o-c:7-y m^^^tb 
[0 10 0] n— />-;7::7^/U^ 4 5 It. ^mm^(Dyv 

T >^ vm: pa tc-^ ^ n 5 stw^5> <^ 5t ie> tcm# 

^ijgc9{t-i-J5ic5^i:> •^om-§*J^^;6^e>FFTlElK5 OtC 

[0 10 1] fftIe1SS5 o-c:7-y Ill^^ftSj^fc^t■^ 
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[0 10 2] ^SBm#«IUilHlK6 7a»P,«|«ffl;^i: LT 
da^^FH-5^-«7 WUft#SG 4«:, P/ SIslK 6 8 T?B# 

xtiit)^ti^. mm^^f^^^m^e ail. glt^f-^jcT" 

5c iS5^P»-J:ot:, ^Ii^^J*i|»*$tLfcft#SG3 
10 10 31 ^i^j^g^J-l^ilHlK 6 3 {CA:^ $>i;5ft-^w • 

;a5tb;^j-r-5^t#SG 3«. El 1 <^{t# S G 3 tl^— Jc/jr 
S. {t-^SG3»*. §:{tLfcOFDMm-i-0-9-v^=^-^ y 

fc'Sc rro{t-^SG3 ii. p/siHiKe 6 -efltm^fl-eM^ 
A/Tt'v-y T/w(t-^(^^j^$tL. it-i-'s G 6 t urei^K 
i|$t4i«:^lHiK 7 0 B ic Hs, 

I 01:0 41 fijJIKW'ttit^lHlK? OBtt. gfSfS^W 

7" y T v://uEPa'(OJ5S;5>';?i> t,^^$tL:rc{t-§-s G 8 , s 
G6(c:S-:5VN-cejSIISro#ttSrlt;tU, -^co^ttfcigL 

-5o ■eS^K#14i«3t0K 7 O B H:/ S 7 ir^i" J: 9 

s/pih]K 7 1 . jg"i>ifh^|5]^ 7'2V ^:/=3f ^y rmm 
^^f^^siEJ2S7 3. «-!^y=3^•y y Tjgi|'iigfpisiK7 4. « 

Mth3SlHlK7 5, «:f-7':^-vyTtBil8i^fDlpIK7 6. 1^ 
nm^7 r, il3S[HlK9 1. 2pj*j[BisS9 2. MiJJSf^lHl 
'K9 3, ^llfi-^lH]!§9 4, ^llifefPleI*§9 5. I^^Ib) 
SS8 6S.U'^S§®JWS-§-*;5g|Hl!S8 7 75S«^PoTV^^)o 

[ 0 1 o 51' ■roejSl!S4$tt«l)£lHl?i7 6 BPi. WiEro 

y T > 2 yw-Cfc5o 
IIIC31 

N 

.JB|C(n)| 

P' ~ Z Nf ^ •••(5) 

i=l n=i ^ j=l 

r(n,i) : ii#@®97*Hy70 i«@©5'>:t<-»l' 
r(n,j) : nSaotf7*4ir'jrcD4Se©S'>:P;W 

0 7<oejilKi|$ttfi;£isiK7 0B^c^v^T, ^A-yrft 



:£Ba3&<Offi f 4rtt^-ri[H]^S^co^^-Clil2l 2 <^»^i: 15) 
— Cfci, t^(5)^O^^^^coffl«:0 2<O^&-g•^|^ 

y T}si|iii^fDisiK7 4©l±s^^c^§t,4^ 

[0 10 61 ¥l^IslK9 21:3:, Sm{t#S G 8 <^ 2 
jJf/KOSP*ll, •r'ifc*>«(5)5t05^»«:fC-^*jxS ((1/2) 

£ r '(h, j)) ?rft»-r.5o iiSlElK 9 1 W-i^m^9 

2 tw*3tt ^>*a.sB#ratc^ea-r?)jijgsrSit{t#s G 8 

(r(n,i)) M^JffSt|Hl8S9 3li, SJglHlK 

9 l *sai^-r-5ffi-^i: JF*SlHlS#9 2 i6Stii*-r'5ft^i: © 

[01071 ^Ifet1-»[E]K 9" 4 M^J-ti-^lHlK 9 3 as 

HS^fnlElJS 9 5 j:*; IKIIff^lHlK 9 4 asHl:^i-S«*4r 

So l^»lHl8S-8 6 j*;. 'S-"-»^:?'=Jr-¥ y 7-|gi|imPlHlK7 4 

9 5*5thi;^,-t-i{t:^c6M (^(5)^OT:»e) fl^^-r 
^, t^o-c, m(5)^©p' roffi^sj^^iHiK 8 erom;^ 

[01081 ^Il®Jt»fS#:t^S[el£§ 8 7 ti, ^ i 
<r5?i^lli t PJ^Jc^stiHiK 7 7 jjs tiJ;^'-^ ^>^it f Axj^unu 

OV>-C. El8'S,TJEi9^r#fiSL-Clft§^-r^>o dcoff^ttll 

8iS*-gi i~?«-**'4-.-gS3ii»9 ,-m^^i 1 , 1 

6 jSfe.Tjfif 1 7 »cM]c£;-r 5o ' 

[010 91 r(D?i${i-CI4,- ?i*:^9 0ttt5J51SilHlK. 
SS7 8, JSi|>lft»lHlSg7-2, yrtgiHi^fpEI 

887:4, -tJ-^dpv y rpaa^jtmiHi8S7 3. SBatf^iHi 

K7 5, #i^7'^VyT+iBli^fD|5lgS7 62itJ«M5»lslK 

7 7 jiMitt:;^-^." ' 

[oil 0 1 */c, ii*"3jl 1 «?5ttlfeStRlHiaS. 

K, ^(&ft#-=^^-yT(t#Mii3^ffii!5iBs. mmt^w 

[Hiss, ^i^y^^ y TPII*gfPlsigSi5.TJ^2cO^»[slSI 
li. -^rH-^ixtbtSjaitRlslK 7 8 , aiS^ElKS 2, Sft(t 
■i— y Tft -^raH^^ft^lElK 8 3 . ^Sff»l£lSS8 
4, #-9-y^-¥yTa8gi^Silel8S8 5SU!|*||EIK8 6 

[0 1 1 ii ^8i-SiZ(r)mu<r)OFDMmm^^<om^ 

l(DMt^(OMUc>W.M^l'r^hi, 0 8, |Sl9(Ci5V'>T, 

m 1 ro|llicciJi^tSiS*;s:-r^ll^i4p)-©??-^$r#j:fr 
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:^LTfe^o ^.^4b\ Bl8^c:^oV^T^:iBll O^^mglil 0 1 
[0 112] Z<Dmmn. 2^jKcOg<Ht'^;6ieig2gd> 

IHIK4 0. FFTIsI2S5 0. ^^iSlelK 6 0 <^#>!r cOffij^S 

[0113] fei^sswttit^lHiK roc (cii, 
iSlEiKe o(i)25sai:^-r5m-§-SG5, SG6^.«ai^ 

t?5;BlifilEl^6 0 (2);65ta;;^|-J-5{t-§.SG5' , SO 6* 

E19(c^-r<t tb^St^IilSS 7 8 , S/PlElSS 

7 1, lgiHff#lHl?8 7 2, y rra3l:»ff»lElK 

7 3, !; TtitI^?DlsISS7 4, tiSlfh^IilSS 

7 5, y T:fe|i^fPlEJS§7 6 , |^»lE]Sg7 

7, aitR[E]K8 2, S/PIH1K8 1, smm-i'-^^^i; 

lt#^^[e]K 8 7 75S{St>o-rv>^o 

[0 114] it«J51tRIeIK 7 8<7PA;^tC|i, 2 00^2^ 
iHlKeod), 6 0 (2);5i^t>Oft-g-SG 6, S G 6 ' tS^-^ 
tv-etiA;^^tt5o hbg^i^JRSSS 7 8 A;^$ti^2 

7^m<oit-^sG6, SG6' cr)ig*ixt^m:^^-y":/^^ 

y rfttcitiJ^L. :^#v^:^^<^^t-^^51S^UTS/P[HlK 
7 l*cai:^?-f^o ^^c. J:k«31S^lHlK7 Stii. 2^^^(?? 

[01151.—:^. SS^lHlKS 2(DA;^jfct^, 2o(d^ 

iKlHlK60(l), 6 0 (2);ei*?j.(?:){t-§-SG-5, SG5* 
^tt^*tlA::^^ix5o 3ltfllHlSS8 2|i:. httS^iltRlElSg 7 
8;6>6)051S^tfffi{t-^SG 9(Ct^oT. 2o(7:)m#SG 

5, SG 5 * ov>-fn;e)^-:*'*^*^tS/PlHlK8 1 
(i5;^t-^c ia9coe7llK#'|4jf^lH]S§7 OC(^«^$^t>* 

[0 116] (m4(Dmm(Drm) ^^m(Dh':> loo 

^12, f«*^i eRxfm^mi 7{znjt^'r^o 
[0 117] -(Dwmxi^^ if*:^i o<DDmmmnYW 

^ffSClElK, ^SBIti-aciilK, rfflBS^fDlEl 

2B. y rtstis^fDiEiK7 4, •y-y=3e-YyT 



r^ii^^fi-^iiiK7 3, t@iin-^[H]5S7 5, «-i^y^-ty 

rtiS8i^fDlHlK7 6&U^I^»[ElK7 7\ZMJt>'r^. 

[0 118] fi*:^i 2(^s^tm-§~^^ y Tit 

^fnlp]K^t/^2 0|^.g[ElSSl:i. •^n-etigftfl-^— ^3^. 

•yyrfs#raii5^ti-»iHi!»8 3, ssufh^iaKs 4, # 

y T^II^?DlHlSS8 5 BRrjm^mms 6{c*f 

/j;-r^o la 1 0{tr(^?f^tt(7)e3^5§ii#ttit5^iEiKt^5«^ 

fi&St)^^3c^|IJK(O?l^ffi(?5^?g0a-efcf?. OFDM«18 

3H3S4#ttJi^Ie)l^ 7 0 C<Dm^nm 1 0 J: 5 iz.^ 
HS^^TV^So EiO(ct5VNT. ^i<^lllfe<o?f^fii^M 

[0 119] eailK4#ttt6;£lUK 7 octci^, -^-o*^ 
JKlBlKe o.d);^^^:^^^- -SfS-g-SGS, sg6^. -fliiA 

Ol^iSlelKe 0 (2);55|ij;^^-f ^ft^SG 5 • . SG6* 

:^[eiss7 o c(w«^, mi o{c^'rxoi^^ti^*ti2m<D 
S/PIHIK71. s/piHiKs 1, y r 

{t-g-PplH^ffWSSgS 3^^tK^^|+^lHlK8 4 <i:. i)D» 
JgflilH-^Il]K7 2 B, i^:/^-^yrPB^3l5^ff^lElSS7 
3, #1^:/=3f--y y Tffi*imPlH]SS7 4, .{igitf»lHlK7 

5, #f-:?^:3e^yT+IMj^?PlsIJ2S7.6. ^»[S1K7 7, 

y T^^mD[H]K8 5 B, mwm^seRx/ 

[0120] 2 m^Oit S G 6 , S G 6 * li. ^tl^tl 
S/PIHIK7 1(1),. 7 1 (2)-Cv>-^ Wl^fS-g^tC^tftS 

tg*It1-»Is]K7 2 BJi. A;^$ix5 2^StofS-g-SG 

6, SG6* f?5^iH3!:iim:^^4:th»-r'5i:^ tfc, 

y TStc. It-^ s G 6 (^lg*l3^l:3:m:*r i: ff-^ S G 

[0 12 1] 2iffi<0|t-§-SG 5, SG5' ^ 

tT.-€tbS/PlHl5§8 1 (1), 8 1 (2)'C^N-7l/>'Ht^(-^ 

§mft#-^-vyr{t#r^ii5^ft^iHis§8 3 0 

A;^jtcRi;dD^n5. 2M^^g{tm-^-=3e^ y Tft^F^H 
5>t^S£IiIK8 3&o«2M<?:)P^ff»lElK8 4 0fll^ilt;« 
»jf^l:i. EI2 ^|H]-T-fc^p ^-^y^^^^ y Z^^mPlil 
K 8 5 B ^Mft^lEl^ 8 4 (1), 8 4 (2) 7!)^^tl^*tl 

ti^ti-t^-^y^-Y y rt^com^-t: 2 v^^^jfy^^y y r > 

yyK^^EPa-T?JD»LTKII^**5<i:^ tie, K3lfh 
^lHlS§8 4 (l);i^^^D^t-§-^-oV^T^fbt^fc^||i:i^ll 
ff^lHlSgS 4 (2);e>-^£D^t-§•(coV^T^ibi^^c^ll<i:* 

[0122] E 1 0 tOl^S^lHlK 7 7 , ^SlHlK 8 6 Xt/ 

^if ^jWH-^it^iE]^s 8 7 <^Kf^i^. m 2 (om^ t m- 
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oV^T, 01 lS.T>*ISi 1 2 5r#MUTSil«i--5. :^<om 

« 1 4 , IS*« 1 6 St/ffi*:^ 1 7 tc*fj^:-r «... 

to 1 2 31 rcojf^ffi-t'l:!. Sf*J^l 3co¥*S[HlS§. iS 
ISlElSg, M^tf-^IDSS, l^l^fh^leiSg, mm^^^^. 

9 2. ilJEClHlSS 9 1 . II^Jf1-^[sl!§9 3 ; 
9 -4v iSMi^?n|plK'9 5, ■m^^i^^^9 eRXf^Wel 
K8 6 td^t-jEp-r*. la 1 U*rro?i^^<^OF DMmS^lEl 
K©«fi£Sr^-r:?'D y ^ " El i-2 «iiiOJi^ffi<D 

6 (73j^it$i? 1 0 1 coiai6*5^iis'^iK.-cv>'5<, £iT<o!ft?^ 
[0 12 4] iOS^Sii. 2 migE(^S:«ft-§-;6sejilK*> 

ISl UC*i-J:5.»cS(tEIK'4^0-. FFTia 
K5 0&tJ«^Sc@K-6 o*s^n-eH'-2oBS:«-JT$)^,' S 

{tlHlK 4 0, a —^<:^. y ^->P> 4-5 , F F'T IhIIS 5 O , 
^JKiaJS 6 0 <^*ifig^tU«»)f^ttlil 6 <^4i-g- ^ P)- 

10 1 2 5] ej^K#ttit3^lElK7-6D(iliv---*<^^ 
StlH]K6 0 (l)*5tb;'3i--5fS-^SG"8 ; SG'6 ffli;^ 
£0:glK[HlSS6 omt^ditS-r^^^SGS" , SG-6' 

14, 1 2(:::^-r J: thlSiSl^lilJS? 8, S/Ple] 
i^7i, !S*ltf^[ElSS7 2, y rKM^^I+^lEl 

gS7 3, y Tlgit)imPlll!S7 4,- tiBait»lE] 

SS7 5. #1)-7'=5r-v y r<lB8il®fPlsIK7 6, BS^HK7 
7<i:, ^ix^*n2M<^¥±?)[ElSg9 2, ,a@lElK9 1. H 
i»?i-S[|slSS9 3, ^Mtf^lElK9 4. ^ll^fDlElSS9 5 
■ft#¥*&lHlK 9 6 . ^®lHlK8 6. SEISSimit-i-^ 

to 1 2 61 i:bt!?altRlH]SS7 8roA;^l(-tt. 2 00^}^ 
leISS 6 0 "(i)", 6 0 (2) ii^hnm^-'s G-6 , S 6 6 ' 
t^-^*4^i^;'3 $ tv^), tbgJilJf^lElWT 8 li, A;^> $ 2 
^iK©{t-§-SG6. SG6* <D|gtlXI4«:**-9-7'=*-^ 

y r fejdtblif L , ;'c # V N:^to.ftf;^.Sf^;U r s / p IeIK 

7 1 (C[ll;^1--5„ 2#l<03Pl!&lE]K9 2. a@iH]K9 1. 

ii5^ff-^isi8S9 3. ssiiff-»iE]K9 4&of#f-y*-r y 

" TK^SifaiajS 8 5 S5«!^ife&Vtt#H:s El 7 o^-g-i: 1^ 

--CfcSo (t-^sp*&lH]i^9 6 14, "2o(7?^||^fq|Hl?g9 
5(1). 9 5 (2)*>ttiJ:^$ti-5 2oO(§#-(02}£*a5rft^ 



i:^lii^?nIe]?S9 5 (2)*>e5(Oft#i: |c^<x-ftb3fi3iL 

to 1 2 71 lai 20^^|HlK7'7. I^^|H1K8 6&V 

SI^©JWt-i-^figlE]K8 Volif^fi: El7 0®-g-ilD- 

oVNT. El 1 lS.t>*ia 1 3 %#fiSUTt5iigi--5» r<^J^ 
«i(4m*«5-^?ti*3^.7i SS*« 9 ■fS*:^ 1 5~m* 
3^1 7ic*rjc£:i- 5, - •■■ ' ■ 

■ 't o l-.2.8ii'r:ro?i^1g-C(4.. 5 ro3}r*&lHl3S.. 51 
jglHlgS, Ig^J-ftatSSS. iS^ti-^lHlSS; ^^Hj^fDHK, 
fl [El K t/ ^- 2 # iHl K 14 1- -^e ix'^^^^ 

9 2 , iljaililK 9 1 .• HiJ^H-^IslK 9"3 . PSH-^HK 
• 9 4 .'■•■!^MfefD[el8§'9^5 ;■ It^iltRlHiK 9-7 .Rt5|^^[51 
K 8 6 El 1 3 t4ico?i^«S(^"fi3ilK#tt«l:e 

•|BlKO«BfeiS:^-r7'n •-^'rJ' Elf d Ofl^j»l4^ 5 05 

lllifi<DJ^®©|gJi^CT-Cfo'5, 0 1 3 »i*JV>-t, Ell 2 

- 1 6 1 2- 9 1 <0?l^ll6roO F DMtSIBlpJKH:, B 5 <r>^ 

■ L:-:<Hi^Ki!#t$Jt^lHJ!S 7.-6 D<^ffi^l4El l'3 o J: 5 
SH$nTV^^.. Ell 3 ^c:43V^Tl4, El 1 2ro1t-^¥^^ 

mK 9 6 05fth> y) (i:(t-)iTi«iiK 9 7 ^itRif r fos.^ ft 

-^jltfilslSS 9 714, ^||i^?DlslK9 5 (1) *^ ?p-Ac^ ^ *X 
^m^-t. ^lli^fDlH]K9-5 (2)7l=ie>Ai^"^ixS{t-§-'i: 
^tbeJL, :^tv^::^c5ft-i-$r51«^U-Cl^^ilHlK8 6(cffi 

t 0 1 3 0 1 El 1 3 (Ol^^lHlK 7 7 . ^©lelSg 8 6\&.n 
to 1 3 ll 1 

t^e^<^S!)^l ^M.nm\.tLi.r)\c. OF 

1 0 1-3 2 1 ^»rofcfel::fiJffi1-5ft#*^v^TejSK 

ro#t±Srit:c-r'5r tJcJ; I?, (HlK«J5eo1g$i{kfc5Vv 
l4toSg(^iS:^5r)e(t^r $e>»c:, ffiiSK 
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[13 2] m I <omm(^if^m><D^m^m\±m^^^(om^ 
Sr^-r ^ n 5/ ^ El -e *> 

-V— b'Cfo^o 

[E14] ^^^(Oif^itt^m^WiKDinim (1) 
[051 fiiilSo#tti2EI«^fe#t©*rjES (2) Sr^-r 

[1217 1 ^2<^^iferoji?«g<oejilKi|$tt«l:£lHlK<o«j5£ 

[1218 1 ^3£0|l3iSO?i^^S.tF^4ro||;^<^Ji^SiOOF 
[m 9 1 « 3 c^*fficoJF^Ii(Oej3IK«r'tt«5tlHl8S05«j* 

[Si 01 fS4<DmM(oi^w^<D&m¥Si^^mi^^^(om 

^ifeSr^i-y o y ^ |21-e*>5, 
[1211 il *5(7?*:^(DjF^ggs.TJm6ro*ffi(^fl^ffioo 

FDM«ISlHlK(0«fi)c?r^-r:/a y j?12!-efo^„ 
[mi 2] ^5ro»SiOJl^S<^eil^K4#ttit5^1aI*Sro« 

[nil 3 1 me (omm(owm<om'^3&!\^^m&m&(om 
^^^•ryo 2/^'i2if$>^. 
[Ell 4] ^^m(omismm(o±mu<om^i:m-ryv 

[Ell 51 !ie5t5^©f&-§-ro«fi£^|r:^-f ^'f A^^-b-C 

[El 1 6 1 !*5tE«i90^IS*iJ^f"-Y— 
[^?F^roSi?«l 

1 0 mjt^mmm^ 

2 O I FFTlElK 

3 0 '^mm9& 

7U— a:?*— T* h — 
c > 

BD BD BD BC BO BO 

w (1) (21 M) <i) (2) (iai 

I I J I : • • I I ' I • • • I I 



IgI I PRE 


1 PRE |6t| DATA | 01 | DATA | • 


1 






J 



4 0. 4 OB SmiElK 
4 5 

50 FFTlHlK 

6 0 ^^[Elj^S 

6 1 S/PEIK 

6 2 mmm^ 

6 3 ^l^^^l^^lElK 

6 4, 6 6, 6 8 P/SIslK 

6 5 y<;^:7-</U;5' 

6 7 ^M{S-^«ltBlElK 

7 0, 7 0 B, 70C, 70D eS^K^^ttltJeiHlK 
7 1,81 S/PIilK 

7 2 StlH-aElHjK 

7 2 3 JD3SS*I?l-»Iil5S 

7 3 f-yar^ D rP^^JI^tf^lHlK 

7 4 ^i^y^^^yr^iUf^fDlElK • 

7 5 tiSifh^lHlK 

7 6 y T+iBli^fPlHlK 

7 7,8 6 |^»[H]SS 

7 8 tblft^ltRlElSS 

8 1 S/PIHK 
8 2 oltRlHlSS 

8 3 ^\tm^-^^ V Tm#raig^^n-»iHiK 

8 4 ^MH-»[E]K 

8 5, 8 5B yrKI^J^^lElfS 

8 7 ^PfeJt^Pft-^^^IsIK 

9 1 mmm^ 

9 2 5pi^iHlj^ 

9 3 - m^nn^t^ 

9 4 ^Uti-glHlK 

9 5 ^Hii^fDlHlK 

9 6 ft-g-spj^lElK . . 

9 7 ft-^aiS^lfilK 

10 1 ^{ta$ 

10 2 g:ft95 
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